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* iWlfe ^-E* I»J2H Eflol^-o- A}-^}^ 42 ^1 ^ ZL 7 flA] 

Boll tfl*H 4 alH^l si-l-i- iWflfc ^l-it^H *)M3 flr=ai| iSH^ 
Hell-* «l^tb 3J?l2l a-fr^s Hfl^m as «*M-&-& °|-§-*M Hl°l 
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tfloll-* A>-8-*rfe ^3: ^ zl ^ {Apparatus and method 
for demodulating using a code table decreased a complexity} 

£ 2fe -g- t^l ^l-g-slfe #3] -Mi^ #s.SL, 
[If ^2] ^1^- ^tg] 

<y<£3-°iS. cflolE^ 7_V^(isi: Inter Symbol Interference)^ ^flsHr 

(run-length limited: RLL) 3Hf ^V-g-^H ^HeI-I- ^Stl-tt. 
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<»> ^e°im i=S ^-2:71 * il£ 4JL7l7> Af-g-SlJl «) tH «] 

si ^leil- itr^ £M "1" 2.^ "-l"Sl &o> 7>^cf. o]e^ 

^ -i!J-» "a^^V a=^s.sl 39-f-sJt-i- l^fM}. ^, "i" 2.^ "-1" o] ^ -0.8", 
"-0.8" -f-s) o>^5.zi2i o] 7>^H •=* *r*W -2S.&°] "l" SE^- »-i"o] 1 ^-l-ol 
vHi^cf. i£E 42:71^ °l&|tt sh^^S) J?-ssJt-S- M-E^fe HHtH* °J^^> cfl 

<»1 El JH-#-g- #^S>J1 > E]J£ 4^7121- ^ ±£E 4517H1^ EflolEl 

<9> -a.se sf^ EliL cla^ofl #2: Laura L. 

McPheters and Steven W. McLaughl in, "Turbo-Coded Optical Recording Channels with 
DVD Minimum Mark Size", IEEE Transactions on Magnetics, vol.38, no. 1, January pp 
298-302 °1 <& 4. 

<io> eVjg, -t^E 427H1a^ 2=^|E.sl M-Bl-vfl^ c-llolEll- <g^^- 

tfMEl flS.* ^*Rr ZfZfSl tilH^ v+Ej-iflfe #o] LLRCLog Likelihood 

Ratio)* ^SHr £ 1°11 S^l^ Eflol^ fisH 4*3r 

<"> 5. l£- 3H 3HS71- 2/3°l a, RLL(1,7) SH.S1 v]3.^ tlMl-* M-E^fe SL#<L 

S-^i, 3} Sl^l *8-8r ^3J)-Ol 2H1S ^H^l C-flolE-l 4-1 = M-El-Lfljl, 
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4^*1 it** ^S.°f| Cfl^m l^Efufl 5Joliq.. cfl 

<12> o^, LLRilr-a- ^^71 ^sfl APP(A Posteriori Probabi 1 ity)(d k =l)2r APP(d k =0)* 

<13> APP(d k =D* -3-2: £ cflolE^ 7 > SI-1-* q-B}iflfe #6]^, APP(d k =0)* ^-S^ 

D)lolE| fl£| 4^sV7l Q°}7\ t«lB ^lHf^, £|.!=2l 1 «1B7> 

1*1 SjJE^Ij. SJ=flJ=afl tfl«fl 4 (r m -(2*c m -l)) 2 ^ Oltb^r. 

^7^ m=0...t-12l fto]x^. o] OH^i 1 «1B7> lo] s\sm ^ 

= M7H1 ^f\n ^(exponential)^ 3*M e^]-^ APP(d k =l)S] fto] ^-sfl 

<M> , , APP ^ = ^= 2 expt/i-Ca*^-!) 2 ] 

[*r«M 1] > SS 'W 

<15> 7l >H , cflolEi $|E.7 r 1°1 €^H=- clef. Si(k)fe £ H Efl 

olUM d k d k+1 =102l- d k d k+1 =ll°11 ^WRr <&^H%2\ 

<ie> APP(d k =0)°fl cflslHJE. p>?>7>^1 m^cs. ^.s].^. cfl a > oj-efl ^fl^} 2°fl JEa]^ 

<17> APPCd k =0)= 2 exp[/i-(2*<,-l) 2 ] 
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<is> e^H, S 0 (k)fe £ H elH^-oiH d k d k+ i=004 d k d k+1 =01^1 Sfl^SHr <?5 

<19> LLR(d k )fe ^r^M 42f cflolE^ fl = d k 3] lu]B.7\ 0°A 191 



<20> Prc^ = i I ^e> 

_ lQSC Pr(^ I = Q> > 

= ]Og( ■ < ; t ) 

<2i> cjo} ^^1^5 ^-Als>ji §-^*>7fl t^tr^ ^-1- Pr(RlCJ)^ cf-g- 

<22> , - i-l 

<23> nJ-BM, 3^ 55}- CfA] # ^ 5Jrf. 



S Pr(/? I C J transmitted 2 exp [ -i=- £ >i,*(2 *</„- 1 )] 

2 Pr(7? | C J transmitted ° S V _ 1 ^ „ 

y^J*) ._2j_ ex P [ — 2^ ^ * (2 * 1 )] 

1)] 



= log S expC^ (2 *<,-!)] -log S exp [ -L. ^^(2*^-1 



< 25 > cq 5fe o>Efl ^-i] 6ofl a ^ ^tfl ^ eA>(Max Log Approximation) ^ 

21* l/^ 2 ^M^iE ^tt-§- M-Eftflss. 74 M-t} 
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<26> g § 

, , log(e '+e *+...+<?)« max, P r, , „, 6, 

<27> a, ^|AVol ^-^^ nfl^ APP *l^r TflAj-g- 4*1 SHSM: 

^*>al, ^4^1 3<HH X^sl *fl4 o^av cflAi APP(d=l)-APP(d=0)5l Jfl-ftWH 
LLR(d k )» ^44. ^, 

<28> £0, 44 

[^fl^X] 7] ZZ ^^ = max ^ l C*)[ 2 o r / wl *2« i -l)]-max 7GSoW [ 2^*2(^-1)] 

<29> (ij, 

^4*1 7S) maX ^ [ „?o^* 2(C '-- 1)] Ol 1 ^ i Sl (k)4 *fr 3U>fr =■ H 51*1 € 

< 3 o> at!-, LLR(d k+ i)^- LLR(d k ) ^r«Hl 7°)H k^fl-tl k+1* cfl^*>^ €=k a > 



<31> 



<32> o^ 7 H, S 0 (k+l)-g- 5L 1<H1 EA]^ EfloH-oflA^ d k d k+1 =004 d k d k+ i=Htf| *1144fe 

-as^-i-si ^a^ui. Si(k+D£: e eiioii-oha^ dfcdk+^014 d k d k+1 =ii°ii ^ 

44fe ^1HB1#^ ^4°14. 

27} t^I^ LLR* ^1^4fe HI 314 Al^Vo] t^M-Jl, ^2*9 ^l^l-gr^l 4#E4 37)] 

^7>4fe -e-^n^oi sa$i4. 
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<34> .g. ^ig<2| -E-*^ ^-J: Jl#-& ^^71 i£B 427H A}-g-S)fe ^ 

c Eflol^-o^ ^-^s. ^olJl, ols. ol-g-§>fe 42 * zz. wj.>g-g. t-11 

SI**. 

<35> ^-rgs] CfS. SL^e. 4 ^<?1 tflol^ ^gflA-] ailH^lthl- 7}^ 3. 

= Sl iSB 42: #^-8: ^sRr 42: #*1 ?1 n ^-fr ^s:}^ *| 

<36> -S. i£xgofl 4213, ^-71 43 *|1 WIS. CflolEl ^H.7> afll «1 

^: <a^S]^ AlJrjg-JjLEi = # ^*}-i=. Z}-Z)-oj UlEo^l nfl^Cr) #7] Z}- ^. 

>4^fe it* 31#*M dlolE-l 3i=2l i = i=*}- 42S-I- #3*Rr i = S 424 
» SL^}SL, #7l i£B 424^r S = <ase).3. «H -aSSlS* 

5J^1 El <=l*sl-<sl Jl#^o.S Bfl^m 2E Efloll-^ oj-g-sM #71 $\o]B\ i^CO) ^HE 

425M- ^1^1-fe 3# sfe 42 sisfl ^^cf. 

<37> 4 ^^21 CfS. £.0^] rtj-S^, ^! ^ HIE z]o|2] cflolEl ^^7V 

^1 ^1^8 «1S ?J°1 e>l#°l ^2 di^ H|H 2Efl£S ¥12:^ 42«>fe 

^^^l -tlJlS4^ 2£?lHf ?-^*Hr HlH<=fl cfl*V^ #7l 

A H1S21 S)-&-g: q-Eflflfe Shfr C-)1°)E1 ^JELS} ijES*b ^o. #3^}^ -fcH 

s 42St #3 #31* S^Ka, #71 i£s 4ait #3 #t!H^ <as 
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°14*H #71 cflolEi fl = <q i = B ^^Hr 3* 4^-°-^ S}^ 4^ ^ 

<39> .£ 2fe 4 aj-g-^fe a}^^ l-S.3ES.Ai, 43:4(10), ■a&]ela1(20), 

£2:4(30), ^(40), JiHB 4^4(50), c|*13e)iH(60). £4 4:^4(70)3. S) 

<H SI^1 D J: £r<#*r <^17> e| 4 flo.^, <** §<H <?!ElelHl(20)^ c1<?1e)^ 

Hl(60)7> 4^3*1 c*-§- ^ £ Stlo.nl, #4 ^^(40) 4<EH iHB ^ 3#7l7} D| 

4^* 4 sa4. 

<40> £ 2 # %2^*}#, 4J:4U0)£r imS)t= cHojEil- o,] Z] o- ^SSe>7) fl^ i 

^3] wj-^, ^cfl LDPC(Low Density Parity Check Code) 4Jl3}- «<M ^/iE^ 

EiiL(Turbo) 43:51- £4 i=B 4-£2}- IM* °1^-*>°1 4S5rtrCf. °jE-1eltH 

(20)fe 4^^-S *M3» 4^ <?]Eiely 4-*H5- ojEielHJt!- 4 ^eHi^ HH^ 

# <fi^4(30)ofl $24(30)^ ?]Eie]iL^ «4H3» « c v^ afl^ rl L 

S= 44 A)--g-S}o} ^S*VC|. £2:^ t-flolEife 714 D fl^l 4^ A^sr *J4 ^(40)4 

44*r'3^ 2fl^r€ ai^si i = H 424(50 H] <g^«q-. 

<41> ^2-4(50)^ ^ ^^(40)* 4«fl = ^ = # 4 A 3*Rr «l 

Cfl5>^ Aj-71 Hleol ^El-vfl^ &-g- Z]-^ tilB«ll Cfl*>^ ^l^H 

£U=^ i = it ncflS. ^-?]EiElHl(60)^ ^-g-trCf. ClolE^HKgo)^ 42: 

♦ 3^4 <?1B1E1H 0 15171 ol^cq ^eflo] ^ S 4^*>7l Sfl o] ^ E) ^ ^4 . #4 45: 
7] (70)tt nl<aE.-lEly.^ cilolE-11- <?J^*M 4^5r 1H=H tfl4*H i5B jijr 

4*8tr 4 4S.€ cilolEisq- 43: Aj^ cj-Sfs. Jf7> ^iL-f- #^*>ji, o] 
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4Jl °* -¥••!• 44^fe -¥-7> nJ-51- «>4 41 y o v ^-fr ^rlSH ^11^ ^# 

£. 3£r 2. 2°fl 5La]^ ijE 4^ (50 HI -4-g-s]^ ^<H1 4^- 4^-2* « 
«?! 2£ 3H1-2] <g ^s. *jtgs>7l S'S^.S.Ai, £ 32] ( a )fe £ t^2] ol§fls. 

§71 7]^sl c)=i^ Bll<=>l-i-* ja.olJi o^ji, s. 321 (b)fe 2 32] ( a )<Hl 51 a]^ 

4. 

£ 32] (aH 5La]<h] v}s$ £o] 71^2] tflol^-s] 3^51 ufl^^^ c^§] 

E]-I~g- ^<g*Kr ^o]c]-. j^n} Elloll-^ ^ o!Ee]f|. A-]jg. H]^tb 3 ?1 E] °1 

<H «WK51^ 2 32] (b)°fl 51 a] ^ B>sq- ^o] cfA] ^*>^, a, teeltl- 
^ 7]|s g-^>-a, tee]ft ^-g-o] Aj37l£4 afl^i*i-j7, o]^s>^ ^ 

44*1, 2 32] ( a ) « (b)ofl 51 A|^ Eflt)]!-^ ^3. ^ Xfl-g-g: gtf^S. .flBs] 
#2) Sl-fr*]?! Bfl^ofl o]S|] LLR-ir 7^}^ cfl TilAj-^o] ^sj-jl 7)1 a> a]tJ-o] 
-tEj-^Cf. oJ* -i-o], ^Al 7 6(| £ A]^ Si(k)7> £. 32] (a)ofl £A]^ 71^2] Eflo] 
87fl S] ^^-0.5. ^AjS]0] &4J1 7>^3)1 iLA>. £ 32] (aHl 51 A] 

£ 3]o].i--g. ^s>o] LLR-§- TflA}-^, 3}^ 21^ f^ol 8*17 = 136»i ^A*>c]-. ZiEl 

4, 2 32] (bHl 5LA]^ Ello]^-^. ^-J§-<LsL TflAj-s^ CfA] TflAV^l 
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Qoysi 3}^ t£^ <g^o} #°J ^ ^,0 0 0 0 0 0 1 sfl#*Rr 

^l-tt^- ^)aVo.5. 4»i A>^-£|ji, 0 1 0 0 0 0<H) sfl^Hr Sb«4 ^1^1 

2»1 A}.^-s)7l 1^-014. °1€ 4-2-3. 7ll>3-£ 5E^ ■f^ol 14*5 + 12 = 

82«i S!.2.S>4. 

< 45 > 51 4fe 51 21 SlAls] i£E 4^(50)1 4-§-S)£r -g- <£^1 4€- 

#°1 n<>]M.$] cf-g. dilf ^^s>7l fl^ £^o.S>H. 2- 31 5=4€ BlM-i-Ji4fe 

-6L4 S7l^ a,b,c,d,e,fb 44 3«lH# 444°!, 2«lH^ cflo^ ^s. 

» 43:4471 2l*fl4 16H1HS] 1» iL°):n. &4. 

<46> £ 4 s) ( a )^ -g- ^S] o]«||* § 7 | Eflol^-o- a.olJ7 oiji, 

£ 44 (b)fe £ 421 (a)1 S.4€ 2E^£f 7flU||*l«H 4 4 SI* «tl ^i2<3 

21 1S jto|ja. 9X^, s. 42] (b)l^i^- 4421 2^45544 3-f-4 £^ 6^4 

* * ^S- 544. 

<47> 444, £ 42] ( a )1 S.a]^ ^olf|. LLR# 3144^, 3^ 5&tt t>3 

°1 10*17=1704 «A«|-al, 2^ ^ (Max Function) 21 7)1451 94 4-2-44. rLel4, a 

i>5L afl*)=} £ 4 2] (b)1 £Al^ a. g-tgofl ^.fl-fr #25^ LLR# 3144 

4 3^ £fe 10*8+2=824 ^^.*>J1, a^tfl 4^2} 7)14-8- 74 1!j8.44. 

[4^2] 214) 

<48> H>4 4<4 -g. ^-tg^ ^fl^cq ^ Al-g- ^o. ^ 3-^7121 #^ 

45:* <a3«H RLL i£B 4^ tg^g-ofl oj<^ 43. ^4^. 7 |^o] 
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[^4*J- 1] 

^1 ±.7$ WIS tflo]^ ^£7} ^11 HlB ol^-ol ^)12 ^ HIM 

"B^fe 41^3-4^ 2H^Ei 4^«Hr Z^S] HlEofl cfl^H -8-71 4 H]E^ 
M^fe a* 31^*H 4q£.Sl 42?M #3*Rr ^ = B 42 

41" S^-Sl-Jl, 

^•71 i=S 42^-^ 3£^£f <fflHe)S sf^ ofl H e]s.^. ^3. Hi^.*v 3*13 
0 14«H jL-gr^-^-S. nfl*l4a ElM-gh§- o]^.s><^ ^- 7 1 tlME) flE.<q 42 

Tfl^Rr S}^ 42 

[%^* 2) 

£1MM afl*l<jKr 3* ^^.S. sVfe ^2: . 
[^J^*J- 3] 

*21M floj^, 4 v 7l 4«-« <3J=el-I~8- ^4 44°] ^7l£i^ «WKr 34 4 

$o_3_ is}^ 42 

*)13%>-o)1 5tH4, °14*Kr -S-71 ^--f- 444 ^sltf i4B)-u)-7fl s}^ ^ijis 
4fe 42 . 
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5] 

*Hi*<H Sl^^-i, iis as i3M-&* <>l-8-*H ^=S^v 4 

*>fe 4£ . 
6] 

7] 

*f|l «1B ^o]^ tflolE^ ^J=7} Till ±^ U]H ol^-o] ^))2 ^ HlB ^ 

^33^ tiSLS-^ iS^^S Z^-Zj-Sl HlH^l tfl*>^ -8-71 Z)- HISS} 

^-71 ±£B 4^5J: #^ 2E^£f ^ ee]S. *M &)!-§: 

[^Jt 1 * 8] 

£«S|H ufl^sl-fe 3* 42: 
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I^T 1 * 9] 

*fl8%W| a 0 v 7] oflHem-fr 44°1 *7l£* Bfl^^fe 

42: « 0 >^. 

10] 

42 . 
[W*J- HI 

<^ iSB 42?);t nitQ «fi ^ *i 44* 2114-g-sRr 

* f^AS 42 f^. 

12] 
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